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The present study discussed about detailed examination of skeleton characters of four dugong specimens received from 
Indian Museum. The specimens were deposited and preserved in the National Zoological Collection (ZSI/27608; 
ZSI/27609; ZSI/27610; ZSI/27611) of The Mammal and Osteological Section, Zoological Survey of India, Kolkata.  
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Introduction 
Dugong is the only extant representative of the 
family Dugongidae of order Sirenia and is the only 
herbivorous mammal restricted to marine1. It is found 
in tropical, subtropical, coastal and island ecosystem 
from East Africa to Vanuatu, between about 26° north 
and south of the equator2. The population of dugong 
was declining more than 50 % in the last 50 years due 
to human interference, including fishing-related 
fatalities, habitat degradation and hunting; the illegal 
trade on its body parts and bones also affecting its 
population3-5. The IUCN Red List of endangered 
species has classified this species as 'vulnerable'.  
In India, dugong has been recorded from the 
Andaman & Nicobar Islands, Lakshadweep Islands, 
Gulf of Mannar, Palk Bay and Gulf of Kachchh6-26. 
Nishiwaki and Marsh27 reported the species from  
the Sunderbans, West Bengal and Jerdon28 reported 
it from west coast of India. In Malabar Coast, 
dugong occurrence was reported in the imperial 
gazetteer29. The external morphology of dugong is 
quite different from other marine mammals, 
characterised by streamlined body and massive head, 
truncated anteriorly with a fleshy upper lip which is 
pad like projecting over lower lip; the upper lip is 
formed with stiff bristles around muzzle. They are 
usually dull brownish, grey above and slightly 
lighter below; the skin is thick, tough, wrinkled and 
covered with widely scattered hairs and the fins 
resemble those of dolphins, but unlike dolphins, 
dugongs lack a dorsal fin2,30,25.  
Osteological study is supported to understand the 
structure of the animal bones, skeletal elements teeth 
and microbone morphology. The skull of a dugong is 
distinctive from other cetacean, as it is enlarged with 
sharply down-tipped (tusk root) premaxilla, which 
consists of enlarged incisors (tusks). The tusks are 
projections of the incisor teeth and are present in all 
dugongs, but they are usually only visible in mature 
males. The total number of vertebrae varies from 57 
to 60. The number of growth layer groups in a tusk 
has been used for age estimation of a dugong. The 
dental formula of dugong 2.0.3.3/ 3.1.3.3 x2 = 36 is 
also unique: Two incisors, three premolars, and three 
molars on each side of their upper jaw, and three 
incisors, one canine, three premolars, and three 
molars on each side of their lower jaw. The bones are 
solid (without bone marrow) and heavy in condition, 
which are among the densest in the animal 
kingdom2,30.  
Unlike other mammalian species, the 
morphometric study of dugong skeleton is not well-
established. Understanding the morphology of the 
skeleton is always useful to identify the species. This 
study provides a description and detailed illustrations 
of the skeleton of the dugong as an appropriate 
reference for further skeleton identification.  
 
Materials and Methods  
The morphometric measurements of the skeleton 
of the dugong were recorded from the four identified 
specimens housed in the National Zoological 
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Collections (NZC) of Mammal and Osteological 
section, Zoological Survey of India, Kolkata, India. 
The total length of the head and body, caudal, 
vertebrae, cervical vertebrae, skull, premaxilla tusk 
root, lower maxilla, incisor and ribs of the skeleton 
were recorded using a ruler scale and measurement 
tape and the specimens were photographed. The 
methodology was followed by James7. 
 
Results  
A total of four specimens of dugong skeletons 
received from Indian Museum, Kolkata and were 
identified and deposited in NZC. Only one specimen 
was having complete structure with detail systematic 
as follows:  
Kingdom : Animal 
Phylum : Chordata 
Subphylum : Vertebrata 
Class  : Mammalia 
Order  : Sirenia 
Family  : Dugongidae 
Genus  : Dugong 
Scientific Name: Dugong dugon Muller, 1766 
Common Name: Seacow and Lady of the sea  
IUCN Red List Category & Criteria: Vulnerable 
Material Examination: ZSI/27608 Head and Body 
length (HB) 255 cm, Tailfluke 105 cm, Vertebrae  
85 cm, Skull 49 cm, Premaxilla 21 cm, Lower jaw  
28 cm, Scapula 23 cm, Ribs 18-49 cm, Incisor 23 cm. 
ZSI/27609 Skull 48cm, Premaxilla 22cm, Lower jaw 
26cm, Scapula 20 cm, Ribs 25-34 cm, Incisor 22 cm. 
ZSI/27610 Skull 51 cm, Premaxilla 25 cm, Lower jaw 
30 cm, Scapula 23 cm, Ribs 20-35 cm, Incisor 26 cm. 
ZSI/27611 Skull 48 cm, Premaxilla 21 cm, Lower jaw 
26 cm, Scapula 22 cm, Ribs 16-35 cm, Incisor 16 cm. 
The voucher specimens features are presented in Table 1 
and three specimens pictures are presented in Figure 1. 
Description: Total length of specimen (ZSI/27608) 
is 255 cm, tail fluke 105 cm, chest vertebrae length 85 
cm, cervical vertebrae length 6 cm, and cervical 
vertebrae width 8.5 cm to 10.5 cm. The skull is 
enlarged with sharply down-turned premaxilla, the 
spine has between 57 and 60 vertebrae. The tusk 
layers are helpful for age calculation. Upper jaw has 
two incisors, three premolars, and three molars and 
lower jaw has three incisors, one canine, three 
premolars, and three molars.  
Distribution: Indo–Pacific; Comores, Eritrea; 
Federal Republic of Somalia; Kenya, Dodori, Gazi, 
Keya, Kiunga Marine National Reserve, Mkokoni 
Creeks, Msam bweni, Shimoni, Siyu Channel; 
Madagascar; Tanzania; Red Sea, Aqaba, Suel Canal; 
Gulf of Aden,Myanmar; Malay Penninsula; Gulf of 
Thailand; Vietnam; Gulf of Tonkin; Comoros; 
Mauritius; Rodriguez; Indonesia; Philippines; Guam; 
Palau; Micronesia; Caroline Island; Papua New 
Guinea; Solomon; New Caledonia; Austalia; Fiji; 
Mozambique, Persian Gulf; Pakistan; Sri Lanka; 
India, Gulf of Mannar, Palk Bay, Gulf of Kachchh, 
Lakshadweep, Andaman and Nicobar Islands. 
 
Discussion 
As mentioned earlier, the complete measurement 
data was obtained only from a single specimen as 
other three specimens were incomplete. However, the 
skull, premaxilla, lower jaw, scapula length, ribs 
length, and incisor length of all four specimens were 
obtained. The natural history of the specimens could 
not be obtained as the specimens were not labelled 
and shifted from the Indian Museum to Zoological 
Survey of India, Kolkata for preservation.  
An osteological study on two dugong skeletons 
from the Gulf of Mannar were described by James7 
and the morphometric data used for comparison of 
dugong between the two regions, such as India and 
Red Sea. Lekagul and McNeely2 gave the general 
body length of dugong (HB: 220-350 cm including 
tail flukes). Frazier and Mundkur21 and Marsh et al.31 
presented the morphometric details of an immature 
male and Kumar et al.25 reported the morphological 
features with photos of mature female dugong found 
dead in the Gulf of kutchch. Nganvongpanit et al.32 
investigated the elemental composition of the tusk 
Table 1 — Morphometric measurements (cm) skeleton of Dugong 
Specimen No HB Tail fluke Vertebrae Skull Premaxilla Lower jaw Scapula Ribs Incisor 
ZSI/27608 255 105 91 49 21 28 23 18-49 23 
ZSI/27609    48 22 26 20 25-34 22 
ZSI/27610    51 25 30 23 20-35 26 
ZSI/27611    48 21 26 22 16-35 16 
(HB-Head and Body length) 
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of dugong for identifying the sex and habitat. 
However, these studies have not provided any 
details about the features and morphometric 
measurements of the skeleton of dugong. In the 
present study, the complete morphometric data 
along with the photograph of dugong skeleton was 
presented, which is useful for the preliminary 
determination of species. 
 
  
Fig. 1 — Morphometric features of museum specimens of Dugong dugon (ZSI/27608; ZSI/27609; ZSI/27610) from Zoological Survey of
India, Kolkata. 
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Conclusion 
The future for dugongs in India is uncertain  
and appears bleak. Dugong populations and 
distribution reports are very less and are no 
quantitative data on the status of dugongs as well as 
seagrass beds from this place. Pressures from gill 
netting and fishing practices and habitat destruction 
may lead to the extinction of dugongs from the Indian 
coast. The present study reported morphometry 
features of dugong as support for morphological 
identification as well as create awareness among the 
fisher folk community.  
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